Vmstools is a package of open-source software, build using the freeware environment R, specifically developed for the processing, analysis and visualisation of landings (logbooks) and vessel location data (VMS) from commercial fisheries. Analyses start with standardized data formats for logbook (EFLALO) and VMS (TACSAT), enabling users to conduct a variety of analyses using generic algorithms. Embedded functionality handles erroneous data point detection and removal, métier identification through the use of clustering techniques, linking logbook and VMS data together in order to distinguish fishing from other activities, provide high-resolution maps of both fishing effort andlandings, interpolate vessel tracks, calculate indicators of fishing impact as listed under the Data Collection Framework at different spatio-temporal scales. Finally data can be transformed into other existing formats, for example to populate regional databases like FishFrame. This paper describes workflow examples of these features while online material allows a head start to perform these analyses. This software incorporates state of-the art VMS and logbook analysing methods standardizing the process towards obtaining pan-European, or even worldwide indicators of fishing distribution and impact as required for spatial planning. 
erroneous data point detection and removal, métier identification through the use of 23 clustering techniques, linking logbook and VMS data together in order to distinguish 24 fishing from other activities, provide high-resolution maps of both fishing effort and - sensitivity over the use of raw VMS data, as points identify exact vessel positions. 51 However, aggregating VMS into métiers following strict protocols should overcome this 52 and thereby facilitating the wider exchange of data in Europe (Lee et al., 2010) . 53 However, defining metiérs is in itself a difficult issue, as identifying distinct and well-54 defined types of fishing activities can be executed using a variety of criteria and 55 methods, often including a part of subjectivity (ICES, 2003) . And in spite of intense 56 scientific activity in this field over the last two decades, no standardised approach for 57 defining métiers across regions and countries has yet fully emerged (Ulrich et al., 2009 ).
58
Time is pressing to deal with these technical issues, as the implementation of an 59 ecosystem approach to fisheries management and part of the revised Common Fisheries 60 Policy, require a move towards fleet and area-based management (EC, 2008) . These 61 advances may be used to direct marine spatial planning and to reduce the pressure by 62 human activities on the marine environment. 
Results

404
The general methods as described above have been applied to the example tacsat and pre-analyses to construct the example tacsat dataset, most of these have been removed. In total 11668 fishing tracks were reconstructed from the tacsat dataset, noting that 455 reconstruction is set to take place only when fishing positions are at most 2 hours apart.
456
In our test data this amounts to 46% of all tacsat records classified as fishing. example tacsat and eflalo dataset, by month, as follows from Table 3 , is given in figure 8.
468
The activity is defined as the number of hours of fishing activity in each grid cell. FishFrame is only populated with real data. Hence, the example given in figure 6 472 represents Danish landings data in 2010 only of species cod. The pre-processing to 473 populate FishFrame with these data was executed using the vmstools package. it is to be noted that no true GIS environment is mimicked, and this may, in some 516 situations result in small differences, as in most calculations the earth is assumed to be 517 described by a perfect sphere. Especially when decreasing the spatial resolution, the 518 differences become significantly different. 
